Background: Retinopathy of prematurity (ROP) is an eye disease caused by an alteration in retinal vasculogenesis that may lead to partial or complete vision loss with a harmful impact in terms of neurodevelopment. The purpose of the present study was to determine the neurodevelopment in patients with type i retinopathy of prematurity treated with intravitreal bevacizumab. Material and methods: Case series. The inclusion criteria were: patients with type I ROP treated with a dose of 0.625 mg/0.025 ml of intravitreal bevacizumab. Demographic data and comorbidities were documented. Neurodevelopment was evaluated with the screening test of the Bayley Scale of Infant Development (BSID) in all patients between 11 and 28 weeks of age. Results: Seven patients were included in the study. Four patients showed normal neurodevelopment according to the overall scores of the BSID scale. The distribution of high risk for neurodevelopmental delay in the different areas evaluated were as follows: 3 patients presented it in the cognitive area, one in the receptive communication area, one in the expressive area, one in the fine motor skills and 3 patients in the gross motor skills area. Document downloaded from http://www.elsevier.es, day 13/07/2018. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited. Document downloaded from http://www.elsevier.es, day 13/07/2018. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.
Background
Retinopathy of prematurity (ROP) is one of the principal causes of childhood blindness. 1 The entity, that presents in preterm infant, is often accompanied by other comorbidities that can have an adverse effect on their neurodevelopment. 2 Treatments that can improve the prognosis of visual function can also have a favourable effect on this condition.
In recent years, cryotherapy and laser therapy have been used with limited success. Nevertheless, there are current treatment options that have been shown to be safe and efficacious, such as intravitreal antiangiogenic therapy. One of the drugs in this treatment modality is bevacizumab, a recombinant humanised monoclonal antibody, whose principal action mechanism is to block vascular endothelial growth factor (VEGF). The latter, in some of its isoforms, is involved in the formation and growth of new vessels. And these, in turn, comprise some of the key histopathological lesions that predispose to haemorrhage in the vitreous cavity, the formation of fibroglial tissue and tractional retinal detachment in patients with ROP.
In ROP, intravitreal antiangiogenic therapy has shown encouraging results as treatment in the threshold stage as monotherapy or as adjuvant treatment of laser photocogulation. 3 ---6 Information is scarce and occasionally contradictory about the systemic effects of this drug, especially on the central nervous system and neurodevelopment. 7 Therefore, there is a need to design studies with a larger number of patients, cases and controls, and prospective cohort studies that help to clarify the harmful and beneficial effects of this drug. The main objective of our study was to establish the psychomotor development in children with ROP treated with bevacizumab.
Material and methods
An ambispective case study was undertaken in preterm infants who were born in the intensive care unit of the IMSS Hospital General Regional Número 1, between April 2013 and May 2015. The inclusion criteria were as follows: premature neonates of less than 36 weeks' gestation weighing less than 2000 g, patients with type 1 ROP (defined as ROP of any stage, in zone 1 with disease plus; stage 3 with or without disease plus in zone 1; stage 2 or 3 in zone 2 with disease plus) treated with a dose of 0.625 mg/0.025 ml, aged under 3 months, under ophthalmological and neurological monitoring and in follow-up for at least 2 months, with informed consent from their parents. The study was approved by the respective hospital ethics committee of the hospital.
Assessment of neurodevelopment
The Bayley Scales of Infant Development, third edition (BSID III) screening test was used. This test is an indicator of neurodevelopment that is widely used for research and considered the gold standard for the early detection of psychomotor delay in paediatric patients. The test is designed to evaluate the level of development in three 3 subtests: cognitive, language and motor. The different scores obtained were quantified and used to classify each patient: for the ages from 9 months and 16 days to 12 months and 15 days, neurodevelopment was considered ''at risk'' if the score was 57---136; for the ages from 18 months and 16 days to 24 months and 15 days, the score considered ''at risk'' was from 0 to 65, ''emerging'' if the total score was 42---52 and ''competent'' if the score was 57---136; for the ages from 18 months and 16 days to 24 months and 15 days, the score considered ''at risk'' was from 0 to 65, ''emerging'' from 70 to 84 and ''competent'' from 89 to 136. Finally, for the ages from 24 months and 16 days to 30 months and 15 days, the score considered ''at risk'' was from 0 to 76, as ''emerging'' from 81 to 99 and as ''competent'' from 104 to 136. All the patients were assessed by the same paediatric neurologist.
Data were collected from the clinical records on the prenatal, perinatal and postnatal conditions of each patient.
Statistical analysis
Descriptive statistics were used for the continuous variables. 
Results
Seven patients were included in the study. All the patients presented bilateral ROP type 1, for which intravitreal bevacizumab was applied in both eyes, except for one case. In total, 13 eyes were treated ( Table 1) . The ROP was monitored in all the patients with no significant complications due to the application of intravitreal bevacizumab.
Demographic results and intercurrent diseases
Four male and 3 female patients were included. The average gestation age at birth was 30±1.82 (range from 27 to 32) weeks, and the corrected age at time of neurological testing was de 22.57±5.62 months, with an average birth weight 1187.1±271 g; the mean Apgar at one minute and at 5 min was 6.7.
Of the risk factors associated with the retinopathy, oxygen exposure was found in all the patients with an average of 29.14±17.9 days (range 11---63); the frequency of lung disease was 74.1%, which included respiratory difficulty syndrome, pulmonary bronchodysplasia and meconium aspiration syndrome. There was neonatal sepsis in 85.7%; hyperbilirubinaemia was present in all the children; hypoxia in 42.9%; necrosing enterocolitis in 71.4%, one patient had intraventricular haemorrhage, and only one patient required a transfusion (Tables 2 and 3) .
Demographic results and obstetric history
The average maternal age was 29.2±6.1 years, the disease found in the mothers of the children with retinopathy were: premature rupture of membranes (42.9%), preeclampsia (42.9%), HELLP syndrome (14.3%) ( Table 4) .
Results of neurological development
Four patients were found to have normal development, 2 with emerging risk and one with a risk of delayed neurodevelopment. The distribution of the patients at high risk of delayed development in the different areas evaluated was as follows: 3 patients in the cognitive area, one in receptive communication, one in expressive communication, the other in fine motor control and 3 in gross motor control (Fig. 1 , Tables 5 and 6 ).
Discussion
Intravitreal antiangiogenic therapy forms part of the revolution in the treatment of both ocular and systemic diseases that has been taking place for several years now and that has changed, in many cases drastically, the course and prognosis of many diseases, including ROP.
However, the impact on the neurodevelopment of patients with this disorder is an issue that has probably not been tackled sufficiently in the different studies. This is perhaps in part because it is so difficult to evaluate this development in patients who, in addition to their eye disease, have multiple intercurrent systemic diseases that might also have some impact. Therefore it is difficult to establish whether a particular comorbidity and its treatment have a specific impact on the neurodevelopment of preterm infants.
Araz-Ersan et al. 8 performed a study where they found 3 patients with abnormal development, from a group of 13, who were receiving intravitreal bevacizumab as adjunct treatment to laser. In another group laser alone was used: they reported significant cognitive delay in 30.8%. By contrast, in our study 47.4% of the children were found to have normal development and there were 3 children with low cognitive development, which corresponds to 42.85%. In terms of language, the children in said study presented language delay of 23.1% and there was significant motor delay of 38.5%. In our study, 28.5% of the cases had language delay. Finally, there was motor delay in 42.8%: this, together with the cognitive, was one of the most affected areas.
Furthermore, Orozco-Gómez et al. 9 performed a study where they used laser and ranibizumab with a follow up of 3 years, where they evaluated both the efficacy of this combined therapy in preterm patients with threshold, prethreshold and ''plus'' disease, as well as infantile development disorders, in 34 patients. The results showed normal development in 23.5%, psychomotor delay but normal mental development in 29.4%, and delayed mental but normal psychomotor development in 23.5%. Our studies' limitations include the fact that it is a case series ---a study design with a low level of evidence ---and we did not include a control group or perform a calculation of the sample.
With the growing use of bevacizumab in treating ROP, questions have been raised about its use in preterm infants in terms of its safety for the central nervous and the pulmonary systems; the latter, partly because pulmonary angiogenesis takes place after birth at term and might be compromised. 3 The maturation processes of the central nervous system take place at different times and in different areas of the brain, therefore the critical period of this maturation might be specific to each area of the brain. 4 However, the dosage of ROP treatment is still under debate. Martínez-Castellanos et al. 10 reported the adverse effects they found using 1.25 mg/0.05 ml of bevacizumab, including a worsening of retinal detachment and raised intraocular pressure, among others. These reduced when 0.03 ml were used. The children in our study showed no systemic or ocular complications after giving the drug at the dosage used. However, in the same study by Martínez-Castellanos, the patients with neurodevelopmental problems presented interventricular haemorrhage, which does coincide with our study, since the only patient with altered neurodevelopment also had a grade 2 intraventricular haemorrhage.
One study included 150 children with plus ROP at stage 3 who received bilateral intravitreal injections of 0.625 mg bevacizumab. In terms of safety, the authors concluded that 2800 patients were required to assess mortality and an even greater sample for local or systemic toxicity and that the study was too small to tackle the question as to whether intravitreal bevacizumab has an acceptable safety profile. 6 In our study, only 7 patients were assessed; this sample is even smaller and insufficient to conclude whether treatment with the drug has a favourable impact or otherwise on neurodevelopment, and it is not possible to appropriately assess the drug's safety profile. The only patient found to be at high risk of delayed neurodevelopment had various added circumstances in the prenatal period, such as a lower gestational age than the rest, and being the only infant with intraventricular haemorrhage. These are factors that might well alone have significantly contributed to child's low Bayley score.
Conclusions
Survival rates are increasingly higher in neonates of low gestational age and weight, which causes an increase, among other factors, in the incidence of patients with ROP. Intravitreal bevacizumab has proved effective in controlling this disorder short and long term. It is likely that appropriate control of the disease using this drug will have a favourable impact on the neurodevelopment of patients in the long term, irrespective of the associated diseases in these preterm infants. A question mark still hangs over the drug's safety profile. However, it is also very likely that it is acceptable according to the evidence generated to date.
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